Identification and characterization of a very long-chain fatty acid elongase gene in the methylotrophic yeast, Hansenula polymorpha.
To understand the biosynthetic network of fatty acids in the methylotrophic yeast Hansenula polymorpha, which is able to produce poly-unsaturated fatty acids, we have attempted to identify genes encoding fatty acid elongase. Here we have characterized HpELO1, a fatty acid elongase gene encoding a 319-amino-acid protein containing five predicted membrane-spanning regions that is conserved throughout the yeast Elo protein family. Phylogenetic analysis of the deduced amino acid sequence suggests that HpELO1 is an ortholog of the Saccharomyces cerevisiae ELO3 gene that is involved in the elongation of very long-chain fatty acids (VLCFAs). In the fatty acid profile of the Hpelo1Delta disruptant by gas chromatography/mass spectrometry, the amount of C24:0 and C26:0 decreased to undetectable levels, whereas there was a large accumulation of C22:0, suggesting that the HpELO1 is involved in the elongation of VLCFAs and is essential for the production of C24:0. Expression of HpELO1 suppressed the lethality of the S. cerevisiae elo2Delta elo3Delta double disruptant and recovered the synthesis of VLCFAs. Similar to the S. cerevisiae elo3Delta strain, the Hpelo1Delta disruptant exhibited the extraordinary growth sensitivity to fumonisin B(1), a ceramide synthase inhibitor. Furthermore, cells of the Hpelo1Delta disruptant were more sensitive to Zymolyase and more flocculent than the wild-type cells, clumping together and falling rapidly out of suspension, suggesting that the Hpelo1Delta mutation causes changes in cell wall composition and structure.